[Modulation by nitric oxide of vasopressin induced renal vasoconstriction varies with perfusate viscosity in the isolated rat kidney].
Previously we reported that AVP is a potent vasoconstrictor in the TYRODE's perfused rat kidney. In vivo however AVP elicited only minor effects on renal blood flow. We hypothetized that differences in shear stress, particularly related to differences in viscosity could be involved. In this study, we investigate the role of perfusate viscosity in the modulation of AVP-induced renal vasoconstriction by NO. Experiments were performed in kidneys isolated from male Sprague-Dawley rats (220 g). Kidneys were perfused at a constant flow of 8 mL/min, in a recirculating system, with TYRODE's solutions supplemented with 6% bovin serum albumin (BSA) or 4.7% Ficoll 400 (Ficoll). The viscosities relative to water were respectively of 1.33 (BSA), 2.32 (Ficoll) and 1.03 (TYRODE). Concentration-response curves to AVP were constructed in the absence or presence of 100 microM N omega-nitro-L-arginine (L-NA), an inhibitor of NO synthase, and compared to those obtained in kidneys perfused with TYRODE's solution. AVP elicited a concentration-dependent renal vasoconstriction, with a progressive shift of the curves to the right and a small decrease in the maximum response when the kidneys were perfused with perfusates of increasing viscosities: logEC50 = -9.9 +/- 0.1 (TYRODE, n = 14), -9.7 +/- 0.1 (BSA, n = 5), -9.0 +/- 0.1 (Ficoll, n = 5) (m +/- e.s.m. Anova, p < 0.001); Emax = 34 +/- 1, 31 +/- 2 and 26 +/- 3 mmHg/mL/min (Anova, p < 0.001). L-NA abolished the differences between kidneys perfused with solutions of different viscosities in logEC50 for vasopressin (10.3 +/- 0.1, 10.4 +/- 0.1 and 10.5 +/- 0.1, n = 5-11, Anova, NS) but did not affect Emax values. In conclusion, present results show that 1) AVP-induced renal vasoconstriction is modulated according to the viscosity of perfusate and 2) NO is involved in this effect. Viscosity, a major determinant of shear stress, should be considered in hemodynamic studies performed on isolated kidneys.